Background: Lack of knowledge and skills, and negative attitudes towards patients with disabilities, may adversely affect the services available to this group and negatively affect their health outcomes. The objective of this paper is to describe the development and initial implementation of a curriculum for teaching medical students to care for patients with disabilities.
Background
The Americans with Disabilities Act of 1990 defines "disability" as physical or mental impairment that substantially limits one or more of the major life activities of the individual [1] . Healthy People 2010 identifies people with disabilities as persons having an activity limitation, who use assistance, or who perceive themselves as having a disability [2] . It is estimated that at least one in eight Americans is living with a disability (34 million people total) [3] . As people live longer with chronic conditions, and the "baby boom" generation approaches later life, the number of people with disability or at risk for a disability is projected to increase [4, 5] .
The Surgeon General acknowledged in his 2005 "Call to Action" on the 15th anniversary of the Americans with Disabilities Act that, for too long, we provided lesser care to people with disabilities [4] . Indeed, most physicians focus on the restriction, isolation, and dysfunction of patients with disabilities, seeing this as the defining characteristic of the patient [6, 7] . Many patients with disabilities find their doctors insensitive or patronizing, seeing them as poor, suffering victims in need of pity [8] . Patients with disability report that at visits for issues not related to their disability, their physician still insists on focusing on the disability [9, 10] . Though often subtle, and rarely overtly hostile, negative provider attitudes and focusing on the disability rather than on the person can result in withholding treatment, giving inferior treatment, and neglecting general and preventive care [6, 11] . For instance, assumptions that a physically disabled person is also cognitively disabled may lead to not believing a patient when he/she reports a symptom or element of medical history. Likewise, a doctor may downplay the importance of a pelvic exam in a patient with a spinal cord injury, assuming she is not sexually active. Perception that the quality of life of a disabled patient is "poor anyway" may lead to less aggressive treatment of acute problems [5, 9] . Negative attitudes about patients with disabilities may compound adverse outcomes and limit services available to people with disabilities [7] .
According to a recent report of the Institute of Medicine titled "Future of Disability in America," barriers to receiving health care are not only physical (e.g., inaccessibility of facilities and equipment to people with disabilities), but they are also and perhaps more importantly related to the knowledge and attitudes of health care providers [12] . In fact, people with disabilities have cited negative attitudes and behaviors of health care providers as the most formidable barriers to accessing health care services [2, 6, 7, 9, 13] . Also, medical students, residents, and practicing physicians have demonstrated deficiencies in working knowledge of even the most common forms of disability, such as cerebral palsy and learning disabilities [6, 9, 12, 14, 15] .
Health care providers appear to lack the necessary education and training to care for patients with disabilities. Medical students are often uncomfortable interacting with patients with disabilities [14, 16] . A survey of senior pediatric residents demonstrated a marked lack of training and confidence in prescribing therapies and devices to children with special needs [15] . A large majority of practicing physicians in California acknowledged a need for training in disabilities, with only 22% reporting any training at the medical school level [17] . Patients with disabilities often report needing to educate their physicians about basic elements of their disability [18, 19] . Similarly, staff at doctors' offices are often not familiar with the special needs of patients with disabilities, and this has been linked back to the lack of awareness of the physician [16] .
There is evidence that certain educational interventions such as early and frequent encounters with people with disabilities improve medical students' knowledge, attitudes and skills necessary for caring for these people [6, 7, 17, 20, 21] . However, little attention has been devoted to the development of curricular content and strategies to prepare students to deal with patients with disabilities. The objective of this paper is to describe the development and initial implementation of a curriculum for teaching medical students to care for patients with disabilities.
Methods
We followed the six-step approach for developing curricula for medical education designed by Kern, Thomas, Howard and Bass: (1) problem identification and general needs assessment; (2) needs assessment of targeted learners; (3) goals and objectives; (4) educational strategies; (5) implementation; and (6) evaluation and feedback [22] .
First, we conducted a general needs assessment through a review of the published literature and reports by national and international agencies on the need for improving both care and teaching relating to disabilities.
Second, we conducted a specific needs assessment with medical students and medical educators at the State University of New York (SUNY) at Buffalo. The needs assessment consisted of formal and informal discussions with third-year medical students during their Family Medicine clerkship rotation and with Family Medicine residents. We also held formal discussions with the directors of the introduction to clinical medicine course (years one and two of medical school), with directors of clerkships (years three and four of medical school) and with the residency program directors of Family Medicine, Internal Medicine, Pediatrics, and Physical Medicine and Rehabilitation. The discussions addressed the faculty's perceived need for, and willingness to integrate, our proposed curriculum into their rotations and/or courses.
We also conducted a specific needs assessment with community-level stakeholders. We thus established contact with the three major community-based agencies specializing in health and social services for people with disabilities (People Inc. http://www.people-inc.org, Aspire of Western New York http://www.aspirewny.org, and the Western New York Independent Living Project, Inc. http:/ /wnyilp.org). We subsequently held formal meetings and discussions with the agencies' administrators, physicians, nurses, social workers and staff. We also held similar discussions with people with disabilities and family members of people with disabilities.
Third, we used the results of the general and specific needs assessments to develop the goals and objectives of the curriculum. For each broadly defined goal, a number of specific and measurable objectives were determined. We involved both faculty and staff from the communitybased agencies in this process. We refined the goals and objectives through an iterative process of drafting, discussion and revision.
Fourth, we developed a list of educational strategies to achieve the goals and objectives of the curriculum. We scheduled the educational strategies across the four years of medical school in order to achieve a continuous and sequentially logical implementation of the curriculum. We again involved both faculty and staff from the community-based agencies in this process.
Fifth, we planned the integration of the curriculum into existing course curricula at different levels. At the medical school level, we obtained the approval of the course directors and clerkship directors to integrate the curriculum into the four-year medical studies curriculum. At the community-based agencies level, we built a collaborative team of physicians, social workers, nurses, community educators, administrators, and people with disabilities along with their families and caregivers. The collaborative team was in charge of ensuring and managing the necessary human and other resources for the adequate implementation of the curriculum. We used a matrix to map out the strategies against the year of medical school. We refined the matrix through an iterative process of drafting, discussion and revision. We also applied for federal funding of this project.
Sixth, we developed an evaluation plan for the curriculum. The plan included the type of study design, the measurement instruments, the data collection process, the data analysis plan and the dissemination plan.
Results

Problem identification and general needs assessment
Our literature review found that both international and national organizations called to strengthen education regarding care for patients with disabilities. At the national level, the Healthy People 2010 initiative of the U.S. Department of Health and Human Services [2] recognizes people with disabilities as a vulnerable and at-risk population, subject to health care disparities and deserving of equal access to comprehensive, culturally competent, community-based health care. The initiative calls for challenging health provider misconceptions that pose barriers to quality care, as well as for developing model curricula in areas such as health care communication. The Association of American Medical Colleges has recommended that medical schools assess their existing curricula for teaching culturally competent care and health care disparities [23] . On the international level, the World Health Organization (WHO) Disability and Rehabilitation Action Plan 2006-2011 [24] proposes the development of a multi-country action-learning and research initiative to create a new paradigm of medical care for disabled persons. In describing this plan, WHO recognizes that rehabilitation is rarely included in the curriculum of medical schools. It proposes to create a curriculum on disability for medical schools as well as other health care institutions.
Specific needs assessment
Our local specific needs assessment with both stakeholders and targeted learners found a general agreement that little attention is currently devoted to educating medical students about disability and exposing students to people with disabilities. Fourth-year medical students in a family medicine sub-internship confirmed that care for patients with disabilities had not been addressed specifically during their medical school experience. Although residents in our system provide care to patients with disabilities, they did not feel that medical school prepared them to do so. Faculty indicated there was a lack of attention in the current curriculum to issues of caring for patients with disabilities. The medical school leadership expressed a need and a willingness to incorporate modules addressing this topic. Stakeholder representatives confirmed the need to strengthen medical student exposure and education in this area, and agreed to partner with us and support our efforts to develop and implement a model curriculum to enhance medical education.
Goals and objectives
We defined three general goals for the curriculum relating to (1) building the required knowledge, (2) instilling the appropriate attitudes, and (3) fostering the needed skills to care for people with disabilities. Table 1 lists these general goals with their respective specific objectives.
Educational strategies
The educational strategies include both traditional teaching strategies such as didactic sessions and less traditional strategies such as encounters with families of patients with disabilities:
• School-based education: consists of didactic teaching and encounters with standardized patients with disabilities.
• Community-based experiences: include encounters with patients with disabilities, meetings with families of patients with disabilities, presentations by patient advocates, and visits to the specialized community agencies serving people with disabilities.
• Clinical experiences: consist of precepted clinical experiences in local clinics which provide primary care and integrated services for patients with disabilities.
• Research experiences: consist of mentored research opportunities relating to people with disabilities. One particular area of interest is the provision of communitybased primary care services for people with disabilities. Table 2 presents the matrix of a longitudinal implementation of educational strategies by year of medical school, as follows:
Implementation of the curriculum
• First year: a lecture presentation about the history of disabilities and society followed by small seminar group encounters with patients with disabilities and their families are integrated in the Introduction to Clinical Medicine course. The topic of discussion in the small seminar groups is "things that have been helpful and hurtful in our interactions with the health care system." Students also have presentations by patient advocates. Students may also participate in a Family Medicine summer research 
Goals
Specific objectives Goal 1: To build general knowledge of common disabilities, and to dispel misconceptions and misunderstandings Students will acquire knowledge about patient-centered care for patients with disabilities including:
• the types, nature, frequency and causes of common disabilities;
• the common health and behavioral problems in people with disabilities;
• the impact of a disability on the individual and his/her family;
• the available community resources, services, and medical and nonmedical referrals;
• the principles and clinical approaches to meeting the needs of people with disabilities.
Goal 2:
To instill altruistic attitudes and commitment to patientcentered care for people with disabilities.
Students will demonstrate attitudes which promote patient-centered care for patients with disabilities including:
• looking beyond the disability and seeing the individual;
• respecting and appreciating the rights and wishes of people with a disabilities;
• being open to examining one's own attitudes about disability;
• respecting care givers' and families' input and needs.
Goal 3:
To foster skills necessary for patient-centered care for people with disabilities.
Students will demonstrate skills for caring for patients with disabilities including:
• effective communication with people with disabilities and with their families;
• effective physical examination, assessment and • diagnosis of people with disabilities;
• appropriate handling of "patient consent" prior to invasive procedures;
• appropriate referral to and ability to access and interact with community organizations and specialists. • Second year: a lecture presentation on clinical skills for interviewing and examining patients with disabilities is integrated in the second-year Introduction to Clinical Medicine course. Following the presentation, the students participate in an objective standardized clinical encounter (OSCE) in which selected people with disabilities are trained as standardized patients. Both the lecture and the OSCE activity are developed with the Department of Physical Medicine and Rehabilitation.
• Third year: curriculum activities are integrated within the Family Medicine and Internal Medicine Clerkship rotations. During the Family Medicine rotation, the students participate in a half-day seminar on the social context of caring for patients with disabilities. Topics include models for addressing disability in society, economic and social organization of care for people with disability, and issues of consent and guardianship. This seminar is in cooperation with a local organization which provides social and medical services for people with disabilities. During this rotation, students spend one day in a precepted clinical experience in a facility which provides primary care for patients with disabilities. During the Internal Medicine rotation, students experience a didactic presentation on common medical concerns of patients with disabilities.
• Fourth year: students may choose to participate in a four-week elective in primary care for patients with disabilities. This elective includes a variety of experiences including clinical encounters with patients, meetings with their families, meetings with patient advocates, and participation in the activities of specialized communitybased agencies. Students may also enroll in a four-week mentored research elective.
Evaluation and feedback
Our curriculum evaluation includes an attitudinal survey which is administered using a controlled design (pre-and post-exposure to the curriculum). The intervention group is a class of medical students at our university while the control group is a class of medical students at another medical school in our state. We administered the attitudinal survey to both groups before the start of the curriculum, and we will administer it a second time after the completion of the curriculum. We have developed this attitudinal survey instrument for specifically measuring attitudes about people with disabilities. The development process started with an extensive review of the literature to identify existing instruments. We then adapted these instruments guided by input from local professionals with expertise in disabilities. The tool is currently being validated.
In addition to the attitudinal survey, we are assessing individual elements of the curriculum. We are asking students to complete a reflective piece following the small seminar group encounters with patients with disabilities and their families and following their third-year precepted clinical experience. The following are excerpts from the reflective pieces completed by students following the small seminar group encounters with patients with disabilities and their families:
• "Interaction of students with real life patients early on in their medical education helps eliminate many stereotypes and prejudices...This will benefit students when they come across patients in their medical career."
• "We met a young woman with cerebral palsy...I felt myself quiet down with my questions. I didn't want to offend her by questioning her abilities...we relaxed and I was able to address her directly...this provided a valid time for introspection on our own beliefs of how we react to a particular situation."
• "...don't assume anything about people with disabilities when you initially meet them."
• "I was particularly struck by Dr. X., the physician who sustained a traumatic brain injury as a medical student...when he entered our room, I immediately jumped to certain conclusions...what a perfect example of the ease with which we make assumptions unless we train ourselves not to."
• "This was the first step in opening our eyes to the necessity of being able to fully understand what it means to care for those that may have an impaired ability to care for oneself."
• "Getting the opportunity to talk to a disabled patient and hear her voice her concerns regarding how doctors treat her made me realize how important it is to treat them the same as you would treat any other patient."
We also use the OSCE in our evaluation process. Students participating in the research electives receive summative and formative feedback from their research mentors. Students participating in the fourth-year elective receive multi-source ("360-degree") evaluation by their clinical preceptors, the support staff, their peers, and patients.
Discussion
We have developed a longitudinal curriculum to teach medical students to care for people with disabilities using the six-step approach of Kern, Thomas, Howard and Bass for curriculum development [22] . The curriculum has well defined goals and objectives and employs both traditional and non-traditional teaching strategies. The implementation is planned over the four-year medical school curriculum in collaboration with a number of academic departments and specialized community-based agencies. The curriculum evaluation includes an attitudinal survey which is administered using a controlled design and is administered to participants before beginning the curriculum as well as after their participation in the curriculum.
Our curriculum received federal funding from the U.S. Department of Health and Human Services, Health Resources and Services Administration in June 2008 and is currently being implemented. Although the current first-year class will be the only class to experience the entire curriculum, we have been implementing elements of this curriculum with the current third-year class as well. Students currently in the second year of medical school will experience the activities in their third and fourth years. The second-year OSCE activity is still in its planning stages, which is why the second-year class has not participated in this activity.
Introducing new material into the medical school curriculum needs to be done with sensitivity to the perception that a new "special interest" will supplant existing elements, and excessively burden those responsible for delivering the existing curriculum. For that purpose we have secured a "buy-in" during the needs-assessment portion of the project. In the implementation phase, we are taking care not to overburden any one course or rotation with too many activities related to our curriculum. Faculty members have been very receptive and cooperative in incorporating elements of the curriculum.
Students in the first-year clinical skills course participated in the lecture presentation about the history of disabilities and society followed by small seminar group encounters with patients with disabilities and their families. The session was very informative and personal, providing an opportunity for the students to meet real-life patients with real-life struggles. As a result of the session, the students were able to examine and reflect on their own attitudes about disability. In the third year, students participating in the Internal Medicine Clerkship have been participating in the one-hour presentation on common medical concerns of patients with disabilities.
Students in the Family Medicine Clerkship have been attending a half-day seminar on the social context of caring for patients with disabilities and have been spending one day in a precepted clinical experience in a facility which provides primary care for patients with disabilities.
Student reflections on their experiences have been informative. While students noted many similarities with their other clinical experiences, they also noted a number of unique aspects. For example, in relation to the specialized community-based facility, students commented that: the facility was more comprehensive and better run than other clinics; every patient had an accompanying advocate who used detailed records for the patient, making the physician's history taking easier; physical examinations were tailored to meet the individual needs; and more time was allotted for each patient. Most students indicated they would likely treat patients with disabilities in the future, having spent time in this clinic. One student stated, "before this experience, I had reservations about disabled patients, but I am now more comfortable with working with them in the future."
We believe that the major strength of this curriculum is the introduction of students to caring for patients with disabilities early in their career. By integrating the elements of the curriculum into other primary care-oriented courses and clerkships, students perceive caring for patients with disabilities as a natural part of patient care in general. Also, we feel that the lessons and experience gained in caring for patients with a particular disability will be transferable not only to patients with various disabilities, but also to fostering professionalism in the compassionate, competent care of all patients.
A highly gratifying part of developing and implementing the curriculum has been the partnerships fostered with the specialized community-based agencies caring for patients with disabilities, People Inc. and Aspire of Western New York. There is a great mutual appreciation in that we have given them access to medical students so as to instill in these young physicians the knowledge, attitudes, and skills necessary to care for their patients who have disabilities. In turn, we have appreciated their expertise and their contribution to the development and implementation of the curriculum.
The challenges involved in this curriculum are mostly related to its implementation in the field. Full implementation involves coordinating clinical experiences in the community, as well as training people from the community to come in and work with the students. Each of the agencies and groups with whom we interact has its own agenda and its own logistical and financial constraints. Clarifying these agendas and working within these constraints is essential for successful implementation of the program.
Conclusion
We hope that the longitudinal curriculum to teach medical students to care for people with disabilities will inspire other educational institutions to implement similar educational initiatives. We are willing to make elements of our curriculum available to the community of medical educators working in this area. We also aim to advance the field by developing and validating outcome measurement tools and subsequently conducting experimental work to evaluate the real impact of our curriculum.
